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the severest frosts without injury, and that for the same diameter and 
depth oi" tone the~ arc of less weight than if made of bronze or com- 
position and at the same time of less cost per pound. These bells 
are in use at four different points on the line of tile road, and have, 
so far, been very satisfactory. 

(To be continued.) 

WOOD-WORKING MACHINERY, 
A tretttise on its construction and application, with a history of its origin 

and progress. BY J .  RIc~IARDSj M. E. 

(Continued from Vol. LXH. page 404). 

The machine, fig. 1, is a direct acting cutting engine for the manu- 
facture of thin boards for bandboxes, or other uses of a similar nature. 

The reciprocating carriage shown on the top of the main frame, 
has a throat similar to a.n ordinary plane, with an adjustable cutter 
projecting from its upper face to suit the depth or thickness of the 
boards to be cut, the face being, of course, adjustable, so that the  
extreme projection of the edge will be in the plane of table or platen 
behind the cut. This carriage has a reciprocating motion by means 
of the winding cord seen in the engraving, which moves it steadily 
forward, and then allows ~ quick return for the succeeding stroke. 

The block from which the pieces are to be cut is seen on the top of 
the carriage, where it is held against the face of the knife by means 
of the abutting brackets, and is forced down by means of the weighted 

lever shown. 
To keep this lever in a hori'bontal position, as the wood recedes, the 

~hlcrum is so arranged as to move down with the block, actuated by 

the machine itself. 
The speed for ordinary cutting is ten revolutions per minute; 

weight two :~nd one ludf tons. 
The machine, fig. 2, operates much on the same principle as the 

one shown in fig. 1. The wood, however, in addition to being cutoff 
in tifin boards, is also divided into match splints, at the rate of ten 
thouaand per minute when the whole capacity is employed, or, in other 
words, when the feeding box is full. The wood blocks are put into 
the hopper or box seen on top, and, projecting through the bottom, come 
in contact with the plane or cutter frame, which has a reciprocating 
motion by means of the crank shaft as shown. 

A cut being made and the cutter frame drawn back, the block drops 
to the extent it has been cut away, ready for the next cut, 
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The scale is oue4wenty-fourths, weight sixteen hundred pounds, 
speed two hundred revolutions per minute. 

:Fig. 3 is a true side elevation of a jointing machine for box boards 
or other short stuff, intended, however, for glue joints of all kinds. 
To form glue joints by machinery that would be as perfect as those 
made by hand has been the object of many machines that have failed 
to accomplish the purpose. The plan here employed, of fastening 
a number of pieces in an iron carriage moving on strong guides, is 
no doubt the best that can be adopted to secure true joints. 

The lumber, as shown, is set into an iron frame clamped by means 
of the hand wheel in the front, the lower edge projecting down to 
meet the cutter shaft ; this carriage is traversed by means of the screw 
and bevel gearing, which can be readily understood from tile drawing. 

ON THE FLOW OF WATEB IN BIVEffS AND CANALS, 
BY J. FARRA~'D HENRY, Pn. B. 

(Continued from Vol. LXII. page 389.) 

]30TTOa V~LOCITY. 

Capt. ]3oileau says :* " T h e  observations should be continued to a 
short distance from the bottom, for in that region the velocities de- 
crease rapidly." And again :J" "Return ing  to the observations made 
by Dubuat upon the movement by translation of grains of sand which 
follow the bottom of the canal, let us compare these movements with 
that of the liquid at the same depths. According to that engineer's 
estimates, the velocity of translation was only about 0"003 of an inch 
(0"00008 m.) per'second in a current where the lower layer of water 
moved at about one foot (0"325 m. per second, a result which at first 
appears inexplicable ; for, even admitting a notable error in the meas- 
urement, these quantities still differ enormously. However, remark- 
ing, in the first place, that Dubuat measured the bottom velocities in 
his experimental canal, by means of small spheres 0"24 inch (0'006 m.) 
or less in diameter, while the grains of sand were not over one-tenth 
this size, it seems that the molecules of liquid very near the bottom 

have a very slight movement, and that in the small inferior zone or 
layer the velocities increase very rapidly to a certain heigh% where 
this increase follows t h e  laws discovered by  means of the hydro- 
metrical instruments. 

Mesure des eaux courante% page 302. ~ Idem, pag e 339. 


